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Abstract. Sustainable development has become an important organizing principle for human life on 
this planet. It is related to the quality of life in a community, whether the economic, social and 
environmental systems that make up the community with providing a healthy, meaningful and 
productive life for present and future. Thus, university is one of the medium that can be particularly 
well suited for the realization of sustainable development. One of the most important themes used to 
promote sustainability at higher education institutions (HEIs) is through their campus infrastructure 
and operations. While some local HEIs perform a variety of green programs and initiatives, the 
actual campus sustainability practices are not much explored. Thus, this paper fills the gaps by 
investigating the actual areas of focus and common measures taken by some major HEIs around the 
world towards Sustainable Campus Operation (SCO). Hopefully, this paper will provide an 
aspiration to Malaysia’s HEIs particularly to the management parties in making plan and framework 
of sustainable campus to meet the United Nation Decade of Education for Sustainable Development. 
Introduction on Sustainable Campus Development 
The environmental pollution and degradation caused by energy and material consumption 
through the operations and activities by HEIs such as in teaching and research, provision of support 
services, and in residential areas has become an issue of global concern for higher education 
nstitution policy makers and planners [1]. Thus, the idea of sustainability is triggered as a result of 
consciousness of the direct and indirect adverse effects on the environment due to the activities and 
operations at HEIs. In line with United Nations Decade of Education for Sustainable Development 
(2005-2014) which aims to promote education as a foundation for a creation of a more sustainable 
human society [2]. This idea also aims to integrate sustainable development into education systems 
at all levels. Apparently, higher education institution seems to be one of the important medium that 
can be particularly well suited for the realization of sustainable development. 
According to Cortese (2003); and Velazquez et al. (2004), greening the operation on campus is 
one of the four strategies used in HEIs around the world for achieving sustainability other than 
education, research, and outreach and partnership. This is proven when sustainable campus 
operations become important and are mostly mentioned in policy and are often the main thrust of 
sustainability initiatives on campus [5]. These initiatives, then, have been adopted by other 
academic institutions around the world and implemented through centralized programs to promote 
green practices in achieving their sustainability objectives. Although practices and programs may be 
different in their implementation, commonly these initiatives aims to reduce material consumption, 
minimize pollution and increase efficiency. 
 
 
Sustainable Campus Infrastructure and Operations 
In adopting sustainability in campus operations, various areas of focus and goals are being set by 
HEIs around the world. Alshuwaikhat and Abubakar (2008) mentioned that environmental 
management system consists of two initiatives namely the environmental management and 
improvement which relates to waste minimization, energy efficiency, and environmental 
conservation; and the green campus which aims to promote construction of green buildings and 
transportation facilities. All these areas can be assembled together under a common theme, which is 
campus infrastructure and operations. Table 1, presents a listing of prominent HEIs with their focus 
areas of sustainable campus operations (SCO) [6].  
Table 1: International HEIs and areas of focus towards SCO (Source: UI Greenmetric World 
University Ranking 2013) 
Sustainable 
Campus 
Focus Areas 
Energy 
Building 
and 
grounds 
Purchasing Waste Transportation Food Water 
University of 
Nottingham 
√ √ √ √ √ − − 
University 
College Cork 
√ √ − √ √ − √ 
North-eastern 
University 
√ √ √ √ √ √ − 
University of 
Connecticut 
√ √ − √ √ − √ 
University of 
North 
Carolina 
√ √ √ √ √ √ √ 
University of 
California, 
Los Angeles 
√ √ √ √ √ √ √ 
York 
University 
√ √ √ √ √ √ √ 
University of 
California, 
Merced 
√ √ √ √ √ √ √ 
New York 
University 
√ √ √ √ √ √ √ 
University of 
Melbourne 
√ √ √ √ √ − √ 
University of 
Michigan 
√ √ √ √ √ √ √ 
University of 
California, 
Berkeley 
√ √ √ √ √ √ √ 
Vanderbilt 
University 
√ √ √ √ √ √ √ 
Cornell 
University 
√ √ √ √ √ √ √ 
University of 
British 
√ √ √ √ √ √ √ 
Columbia 
University of 
Victoria 
√ √ √ √ √ √ √ 
University of 
Maryland 
√ √ − √ √ √ √ 
University of 
Pennsylvania 
√ √ √ √ √ √ − 
Brandeis 
University 
√ − − √ √ √ − 
Clark 
University 
√ − − √ √ √ √ 
Total = 20 18 15 20 20 16 16 
 
From information displayed on the web by these international HEIs, it can be observed that 
generally there are seven common areas of focus in achieving SCO. It can be seen from the listing 
in Table 1 that all HEIs are giving a priority on energy, waste, and transportation area, followed by 
building and grounds, foods, water, and purchasing. For each focus area, various measures and 
guidelines are established toward achieving sustainability goal. As illustrated by New York 
University in their Sustainability Assessment Report, 2006 shown in Figure 1. 
Focus Areas of SCO and Its Impact 
Sustainability in campus are based on the Triple Bottom Line concept (TBL) which means all 
measures taken must be beneficial to the environment, economy, and social as described by 
Wiedmann & Lenzen, (2006). According to the World Watch Institute (2010), about 40% of 
world’s total energy usage dedicated to the construction and operation of buildings [8]. Obviously, 
by reducing the total consumption of energy for the operation of campuses, it is not only beneficial 
to environment but will also reduce the financial spending of HEIs. 
The proper handling of construction waste generated on campus offers economic benefits by 
reducing the purchasing of materials and generating additional income through the re-use or sale of 
used materials. In addition, it also can reduce the transportation of waste from campus to recycling 
and disposal facilities [9]. These practices can help to reduce the demand for virgin resources and 
eases more strain on the current waste stream. 
Other than the parameters stated above, transportation is also one of the important area that needs 
attention in order to achieve sustainability. It has been shown in many studies that transportation has 
a huge impact to the natural environment. Fossil fuels such as diesel oil and gasoline contributes to 
global warming through the release of emissions of several greenhouse gases (GHGs) that is 
harmful to human health and the environment. Fossil fuel based vehicles emit pollutants such as 
carbon monoxide which contributes to the formation of smog, and produce nitrous oxide which is a 
cause to acid rain. Sulphate aerosols which are generated from fossil fuel combustion produce 
negative effect to human health such as asthma and lung cancer [10]. A proper management of the 
transportation system, such as total amount usage of fuel utilized in campus vehicles or increasing 
pedestrian networks will instantaneously bring into being positive impact for the environment.
  
Figure 1: Measures taken towards SCO (Source: Sustainability Assessment of New York University’s Report (2006))
SUSTAINABLE CAMPUS
OPERATION (SCO)
Energy
Food
Waste
Purchasing and Asset Management
Transportation
Buildings and Grounds
Obtain electricity from 
renewable sources such as 
solar, wind, hydroelectric, 
geothermal and tidal power.
Generate or produce electricity locally on campus through 
distributed generation with solar panels or wind turbines on rooftop.
Use of renewable bio-fuels 
such as landfill gas, ethanol and 
biodiesel to replace 
non-renewable fuels.
Minimize production of 
the materials through
efficient use, re-use or recycle.
Purchase vehicles with high 
fuel efficiency standards or 
campus community can carpool 
to work place or to the class.
Modify campus transportation 
and maintenance services 
based on an analysis of fuel used, 
passenger loads and also the routes.
Focuses on several aspects 
of building such as
building materials, energy, 
water, and green space.
Using available technology for 
energy efficiency such as use 
occupancy sensors for lights 
and appliances, upgraded and 
automated mechanical systems 
to reduce cooling loads, and using 
an efficient insulation such as 
double-paned windows and green 
roofs to maintain indoor temperature.
Upgrading facilities for conservation of water 
consumption to the latest water-conserving 
technology such as closed-loop piping and 
grey water recycling systems
Create the courtyard 
and area of gardens,
green roofs, and other 
landscaped area on campus
Serve foods at the university with 
foods that locally grown or produced.
Produce organic foods which
is thrive by maintaining crop
biodiversity and premised on 
the non-usage of pesticides 
and antibiotics.
Develop Environmental Purchasing 
Policy (EPP) to formalize university’s 
commitment to sustainable procurement 
documents.
Define standards for environmental purchasing and 
provide guidelines for preferable products to purchase to 
ensuring that the materials are as environmentally benign as possible.
Establishing an institutional policy 
or through awareness campaigns 
for using double-sided printing, 
online distribution and encouraging 
faculty to use a board.
Use recycled or ISO 14001-certified 
paper to make sure that the paper 
comes from sustainable sources.
Extending the useful life 
of the materials for as long 
as possible with buy capital 
equipment such as computers, 
scientific and medical equipment, 
and vehicles with a long lifespan.
Setting up system to sell or donate 
surplus items that are still in good 
condition on online vendor network 
or establishing a contract with moving 
company to receive moving services.
Use of hydrogen fuel cells vehicles,
bio-diesel for diesel vehicles, 
and electric power from renewable 
sources for both diesel 
and gasoline vehicles.
The concept of green buildings is to reduce the overall impact of the built environment on 
human health and the natural environment. Buildings are understood to be the biggest consumer 
of energy. Although initial cost to build green buildings often reach 10-15% more than the 
conventional ones, its long-term savings can be obtained by the efficiency and productivity of 
the building itself [11]. Materials used for green buildings are derived locally thus supporting the 
local economy and use less energy to transport the materials to the construction site. In addition, 
green buildings incorporate water and energy efficient designs while maintaining the health and 
well-being of occupants. The purpose of green space is to help to restore the natural ecosystem 
while purifying the air and improve the quality of life for the institution’s community. Generally 
the use of native flora as green areas help to restore habitat and minimize maintenance needs. 
Furthermore, the use of vertical or plant-covered expanse that is anchored to a wall will act as a 
natural air filters to remove CO2 and volatile organic compounds (VOCS) as well as providing an 
aesthetic value [11]. 
Last but not least, organic foods are the most environmentally conscious method for growing 
food, and it also yields greater nutrition and higher quality taste. Organic farming thrives by 
maintaining crop biodiversity and is premised on the non-usage of pesticides and antibiotics. 
Crop rotation, crop diversity, and integrated pest management are all effective methods for 
preventing infestations while not endangering biodiversity or enhancing soil acidity [12]. Local 
food has a lower environmental cost than non-local food due to its proximity to the site of 
delivery. It also serves the social and economic component of sustainability by supporting the 
local economy and establishing connections with the local community. Local foods minimize the 
amount of transportation and packaging required, significantly lowing the energy impacts of 
food distribution. There are social, economic, and environmental benefits of buying local foods. 
Conclusion 
The purpose of sustainable campus development is to ensure that human life will be organized in 
a proper manner with respect to the environment, social and economic systems. The focus areas 
of sustainability and measures described above are not necessarily followed, but it can be used 
by local HEIs as a guide in the initial steps towards developing and constructing sustainable 
campus infrastructure as well as promoting and implementing sustainable campus operations. 
This paper provides the broad overview of the overseas institutions’ experiences that will give an 
aspiration to Malaysia’s HEIs particularly to the top management members in making plan and 
framework of sustainable campus to meet the United Nation Decade of Education for 
Sustainable Development. 
References 
[1] Alshuwaikhat, H.M. and Abubakar, I. (2008) “An integrated approach to achieving 
campus sustainability: assessment of the current campus environmental management practices”, 
Journal of Cleaner Production, vol. 16, pp. 1777-1785. 
[2] United Nations Educational, Scientific, and Cultural Organization (UNESCO), “UN 
decade of education for sustainable development (2005-2014)”, Retrieved on June 20, 2014 from 
http://unesdoc.unesco.org/images/0014/001416/141629e.pdf 
[3] Cortese AD. (2003) “The critical role of higher education in creating a sustainable future”, 
Planning for Higher Education, vol. 31, no. 3, pp. 15-22. 
[4] Velazquez, L., Munguia, N.P.A. and Taddei, J. (2004), “A Sustainable University: What 
can the matter be?”, Environmental Management Sustainable Universities, Monterrey. 
[5] Wright, T.S.A. (2002) “Definitions and frameworks for environmental sustainability in 
higher education”, International Journal of Sustainability in Higher Education, vol. 3, no. 3, pp. 
203-220. 
[6] UI Greenmetric World University Ranking 2013, Retrieved on July 20, 2014 from 
http://greenmetric.ui.ac.id/ranking/year/2013 
[7] A Sustainability Assessment of New York University’s Report (2006), “Greening the 
urban campus”, Retrieved on April 04, 2014 from 
 http://www.nyu.edu/sustainability/pdf/gallatinassessment.pdf 
[8] Worldwatch Institute (2010). Vision for a Sustainable World. Washington. 
[9] Patricia Kiernan (2006) in A Sustainability Assessment of New York University’s Report, 
2006, “Greening the urban campus”, Retrieved on April 04, 2014 from 
 http://www.nyu.edu/sustainability/pdf/gallatinassessment.pdf 
[10] Shannon Noor, Jules Martin and Vince Bonura (2006) in A Sustainability Assessment of 
New York University’s Report, 2006, “Greening the urban campus”, Retrieved on April 04, 
2014 from http://www.nyu.edu/sustainability/pdf/gallatinassessment.pdf 
[11] David Alonso, Peter Woods, Lori Mazor and George Reis (2006) in A Sustainability 
Assessment of New York University’s Report, 2006, “Greening the urban campus”, Retrieved on 
April 04, 2014 from http://www.nyu.edu/sustainability/pdf/gallatinassessment.pdf 
[12] Owen Moore (2006) in A Sustainability Assessment of New York University’s Report, 
2006, “Greening the urban campus”, Retrieved on April 04, 2014 from 
 http://www.nyu.edu/sustainability/pdf/gallatinassessment.pdf 
 
